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DETAILED ACTION 



Claim Rejections - 35 USC §112 

1 . The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claims 11-14 and 26 are rejected under 35 U.S.C, 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

Regarding claims 11-14 and 26, the specification does not disclose support for a "third" 
radiation, different from a first and second radiation, "interrogating said medium... so as to 
obtain a readout therefrom" or "obtaining information from [the] first radiation based on 
interaction of at least said third radiation with said first radiation". 

3. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 27 and 29 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 27 and 29 recite the limitation "said act of receiving input". There is insufficient 
antecedent basis for this limitation in the claim. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, If the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 4, 5, 22-25 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Liu et al. ("Liu") ("Observation of coherent optical information storage in an atomic medium 
using halted light pulses", Nature, (January 2001) (advanced publication)) in view of Motoyoshi 
et al. ("Motoyoshi") (US Patent No. 6314189). 

Regarding claim 1, Liu discloses controlling the propagation speed of light pulses for an 
optical data communications apparatus, composing: a first coherent light source adapted to 
produce first electromagnetic radiation (p. 490, col. 2, par. 1, lines 1-5, the 'probe' laser is the 
first coherent light source to produce the first electromagnetic radiation, and page 493, col. 2, 
last paragraph, where quantum bits, or "qubits", and quantum information processing, indicates 
data); and an atomic medium adapted to substantially alter the speed of propagation of the 
electromagnetic radiation therethrough (p. 490, col. 2, par. 1, lines 1-5); wherein the first 
electromagnetic radiation is used to transfer a plurality of data bits from one location to at least 
one second location, and wherein said atomic medium stores quantum state information that 
can be subsequently read out therefrom (p. 490, col. 2, par. 1, coherent information is carried by 
the probe pulse propagating through the atomic medium for storage or delay up to 1 ms and the 
stored coherence is transferred back into the radiation field). Liu discloses the apparatus used 
for "qubit" optical information (i.e. data) processing, but does not disclose the apparatus as a 
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network where the source and receiver locations are distant from each other. However, 
Motoyoshi discloses transmitting qubits from a sender to a receiver in a quantum optical 
communication system (i.e. network) (col. 2, line 13 to col. 3, line 23). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the apparatus of 
Liu, placing the source and receiver distant from each other, to enable the information 
processing apparatus of Liu to function as a network with the advantages of quantum 
information processing and quantum information storage, based on the qubit network taught by 
Motoyoshi. 

Regarding claim 4, the combination of Liu and Motoyoshi teaches a second coherent 
light source adapted to produce second electromagnetic radiation (Liu: p. 490, col, 2, par. 1, 
lines 1-5, the 'coupling' laser is the second light source to produce the second electromagnetic 
radiation), and the second electromagnetic radiation cooperating with the atomic medium to 
provide altering of the speed of propagation (Liu: p. 490, col. 2, par. 1). 

Regarding claim 5, the combination of Liu and Motoyoshi discloses a delay device 
adapted to selectively delay the propagation of the first electromagnetic radiation to at least one 
second location (Liu: p. 490, col. 2, par. 1, the magnetically trapped, atomic cold cloud (MTACC) 
provides selective propagation delay for the probe laser pulse, and Motoyoshi: col. 2, line 13 to 
col. 3, line 23, applicable in the combination). 

Regarding claim 22, the combination of Liu and Motoyoshi discloses the apparatus of 
claim 1, wherein said medium comprises a magnetically trapped medium (Liu: p. 490, col. 2, 
par. 1). 

Regarding claim 23, the combination of Liu and Motoyoshi discloses the apparatus of 
claim 1, wherein said medium comprises a cooled Bose-Einstein condensate (Liu: p. 493, col. 2, 
last paragraph). 
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Regarding claim 24, the combination of Liu and Motoyoshi discloses the apparatus of 
claim 1 . wherein said medium comprises a medium cooled by multi-dimensional Doppler cooling 
(Liu: p. 491, description for fig. 1). 

Regarding claim 25, the combination of Liu and Motoyoshi discloses the apparatus of 
claim 1, wherein said alteration of the speed of propagation of said first electromagnetic 
radiation through said medium comprises completely stopping the propagation of said first 
radiation for at least a period of time (Liu: pg. 490, col. 2, par. 1). 

Regarding claim 30. Liu discloses a method of storing and subsequently reading out 
data from an atomic medium, comprising: providing first electromagnetic radiation having 
information associated therewith (p. 490, col. 2, par. 1, lines 1-5, the 'probe' laser is the first 
coherent light source to produce the first electromagnetic radiation, and page 493, col. 2, last 
paragraph, where quantum bits, or "qubits", and quantum information processing, indicates 
data); providing second electromagnetic radiation (p. 490, col. 2, par. 1, lines 1-5, the 'coupling' 
laser is the second light source to produce the second electromagnetic radiation); providing an 
atomic medium and selectively irradiating said medium with said second radiation at two or 
more subsequent times to said irradiation with said first radiation, said second radiation at least 
in part controlling the the propagation of said first radiation through said medium; wherein said 
act of selectively irradiating causes the same of said information to be retrieved from said 
medium two or more times (p. 490, col. 2. par. 1 and page 493, col. 2, last two paragraphs, 
where using the atomic medium for "quantum information processing" of quantum bits, or 
"qubits". inherently requires controlling the application of the second radiation to the atomic 
medium based on receiving input from the data communication system). Liu discloses the 
apparatus used for "qubit" optical information (i.e. data) processing, but does not disclose the 
apparatus as a network where the source and receiver locations are distant from each other. 
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However, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to combine the teaching of Motoyoshi with Liu as described above for claim 1 . 

7. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over the combination 
of Liu and Motoyoshi as applied to claims 1. 4, 5, 22-25 and 30 above, and further in view of 
Phillips et ai. ("Phillips") ("Storage of Light In Atomic Vapor", Physical Review Letters 86, 783 
(January 2001)). 

Regarding claim 3, the combination of Liu and Motoyoshi discloses all the aspects of the 
claimed invention as set forth in the rejection to claim 1 above, except fails to teach the medium 
comprises at least in part Rubidium atoms. However, Phillips teaches the medium comprises at 
least in part Rubidium (Rb) atoms (see abstract and p. 783, par. 1 and par. 2). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
use Rubidium to modify the atomic medium of the combination of Liu and Motoyoshi. One 
skilled in the art would have been motivated to use a differential material like Rubidium held at 
different temperatures to generate a varied type of resonance based on a Zeeman (spin) 
coherence of the Rb vapor so as to show a broader scope of utilizing a variety of materials for 
the medium for selectively controlling the propagation and parameters of light energy traveling 
through the medium. 

8. Claims 7, 8 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Liu 
("Observation of coherent optical information storage in an atomic medium using halted light 
pulses", Nature, (January 2001) (advanced publication)) in view of Motoyoshi (US Patent No. 
6314189), and further in view of Franson (6678450). 

Regarding claims 7 and 27, Liu discloses a method of conditioning light energy in an 
optical data communication system, comprising: providing first electromagnetic radiation having 
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information associated therewith (p, 490, col. 2. par 1, lines 1-5. the 'probe' laser is the first 
coherent light source to produce the first electromagnetic radiation and page 493. col. 2, last 
paragraph, where quantum bits, or "qubits". and quantum information processing, indicates 
data); providing second electromagnetic radiation (p. 490, col. 2, par. 1, lines 1-5. the 'coupling' 
laser is the second light source to produce the second electromagnetic radiation); providing an 
atomic medium and irradiating said atomic medium with said first electromagnetic radiation to 
store as least part of said information therein and selectively and subsequently irradiating said 
medium with said second radiation, said second radiation at least in part controlling the readout 
of said stored information from said medium; wherein said act of selectively irradiating 
comprises controlling the application of said second radiation to said atomic medium based on 
receiving input from said data communication system (p. 490, col. 2, par. 1 and page 493, col. 
2, last paragraph, where using the atomic medium for "quantum information processing" of 
quantum bits, or "qubits", inherently requires controlling the application of the second radiation 
to the atomic medium based on receiving input from the data communication system). Liu 
discloses the apparatus used for "qubit" optical information (i.e. data) processing, but does not 
disclose the apparatus as a network where the source and receiver locations are distant from 
each other. However, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to combine the teaching of Motoyoshi with Liu as described above for claim 1. 
The combination of Liu and Motoyoshi does not disclose that the act of selectively radiating is 
based on dispersion analysis of a portion of the network. However, Franson discloses quantum 
computing and quantum information storage, where dispersion of photon wave packets is 
considered and minimized by using synchronized quantum storage devices (col. 30. lines 32-59, 
where synchronizing based on well-defined times in the clock cycle in order to minimize 
dispersion inherently requires some kind of prior dispersion analysis). It would have been 
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obvious to one of ordinary skill in the art at the time of the invention to synchronize the quantum 
storage devices of the combination of Liu and Motoyoshi, in order to minimize dispersion, as 
taught by Franson. 

Regarding claim 8, the combination of Liu. Motoyoshi and Franson discloses the method 
of claim 7, wherein said dispersion analysis comprises accounting for the estimated dispersion 
of light energy pulses within said network (Franson: col. 30, lines 32-59, where synchronizing 
quantum storage based on well-defined times in the clock cycle in order to minimize dispersion 
inherently requires some kind of prior dispersion analysis of the estimated dispersion within the 
network). 

9. Claims 15-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Jewell et 
al, (US Patent 4,741 ,587) in view of Liu. 

Regarding claim 15, Jewell discloses an optical communication data network (abstract, 
where "optical communication systems" reads on optical communication data network), 
comprising: a medium (24, fig. 2) adapted to receive modulated light energy (23, fig. 2) from a 
first light source (18, fig. 2, and col. 5, lines 58-61, a transmission medium 24 is used to receive 
modulated light energy in the form of the pulse train 23 generated from the radiation source as 
shown in fig. 2); a second source of electromagnetic energy (28-1, fig. 2) adapted to irradiate at 
least a portion of said medium (24, fig. 2) using electromagnetic energy (col. 6, lines 13-15), 
said electromagnetic energy altering the propagation of said modulated light energy through 
said medium (col. 6. lines 13-20); and controller apparatus operatively controlling said irradiation 
of said medium by said electromagnetic energy so as to control at least one physical parameter 
of said modulated light energy (col. 6, lines 13-20, the use of the controller apparatus is 
inherently understood in order to control the pump radiation to the medium, i.e. pump source 28 
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can be controlled to increase or decrease the transfer of energy from the pump source to the 
waveguide 24). Jewell discloses that the transmission medium can be metal vapor (col. 3, lines 
44 and 45), but does not further disclose that the medium is a trapped and cooled medium. Liu 
discloses a trapped and cooled metal vapor medium (p. 490, col. 2, par. 1). It would have been 
obvious to one of ordinary skill in the art at the time of the invention to substitute the metal vapor 
medium of Liu for the transmission medium in Jewell, since Jewell teaches the metal vapor 
medium as an alternative medium. 

Regarding claim 16, the combination of Jewell and Liu discloses at least one parameter 
comprises pulse width (Jewell: col. 6, lines 15-17). 

Regarding claim 17, the combination of Jewell and Liu discloses at least one parameter 
comprises the chromatic content of the modulated light energy (Jewell: col. 5 lines 45-47). 

Regarding claim 18, the combination of Jewell and Liu discloses at least one parameter 
comprises the amplitude of at least one constituent wavelength of energy within the modulated 
light energy (Jewell: col. 6, lines 15-17). 

10. Claims 20 and 21 are rejected under 35 U.S.C. 103(b) as being unpatentable over the 
Jewell in view of Liu, as applicable to claims 15-18 above, and further in view of Suyama (US 
Pat. No. 5,535,050). 

Regarding claim 20, the combination of Jewell and Liu discloses all the aspects of the 
claimed invention as set forth in the rejection to claim 15 above, except fails to teach the 
controller apparatus comprises an optical modulator which is adapted to modulate the 
electromagnetic energy. However, Suyama, in US Pat. No. 5,535,050, teaches a controller 
apparatus comprises a digital data processor and an optical modulator which is operatively 
coupled to the processor and adapted to modulate the electromagnetic energy based on signals 
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received from the processor (44, 48. fig. 6). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to incorporate a pump source 
with a control circuit and a modulation circuit such as the one of Suyama for the pump source in 
the optical transmission system of Jewell in order to further control the physical parameters of 
modulated light energy. 

Regarding claim 21, the combination of Jewell, Liu and Suyama discloses a digital data 
processor, said processor operatively coupled to said optical modulator, said processor 
controlling the operation of said modulator at least in part (Suyama: 44, 48, fig.) 

Allowable Subject Matter 

1 1 . Claims 28 and 31 are allowed. 

12. Claims 9 and 10 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

Response to Arguments 

13. Applicant's arguments with respect to claims 1 , 7, 27 and 30 have been considered but 
are moot in view of the new ground(s) of rejection. 

14. Applicant's arguments with respect to claim 15 have been fully considered but they are 
not persuasive. 

The applicant argues that Jewell does not teach a network. However, Jewell's invention 
pertains to "optical fiber communication systems" and shows communications system elements 
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in figs. 1 and 2. Therefore, Jewell reads on "data network" because an optical fiber 
communication system is a type of data network. 



15. Any inquiry concerning this communication from the examiner should be directed to N. 
Curs whose telephone number is (571) 272-3028. The examiner can normally be reached on 
M-F (from 9 AM to 5 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached at (571) 272-3022. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. Any inquiry of 
a general nature or relating to the status of this application or proceeding should be directed to 
the receptionist whose telephone number is (800) 786-9199. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pairdirect.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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